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DETAILED ACTION 
Continued Examination Under 37 CFR 1,114 

1 . A request for continued examination under 37 CFR L 1 14, including the fee set forth in 37 
CFR 1 J 7(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR L 17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicants submission filed on 3/17/2004 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(aX the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1,56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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3. Claims 1-9 and 28 are rejected under 35 U S.C. 103(a) as being unpatentable over Imaeda et 
al (JP 10-265293), where an English Abstract and English computer translation (CT) are 
provided, in view of Shudo et al (US 4,264,407) or Ciszek et al (US 4,075,055) or Yamauchi et 
al (JP 61-291487), an English Abstract has been provided. 

Imaeda et al discloses a melting a raw material of an oxide single crystal in a crucible 7 
(CT [0039]); contacting a seed crystal 15 to a melt of the raw material; drawing the melt from an 
opening of the crucible by pulling down the seed crystal 15 (CT [0008] and [0029]); providing a 
first heater 3,4 around the opening of the crucible; growing an oxide single crystal 14; and 
providing a second heater 12 A, 12B around the opening of the crucible. Imaeda et al discloses 
forming a single crystal fiber or plate (CT [0015]), this reads on applicant's planar form. Imaeda 
et al also discloses a nozzle 13 provided at the tip of the crucible 7 (Fig 1). Imaeda et al also 
discloses the temperature gradient in the single crystal growth section was able to be controlled 
to 10-150^C/mm (CT [0039]) and the temperature gradient of the single crystal growth section 
18 neighborhood could be controlled by the electric power supply to the nozzle section 13 and 
generation of heat of an after heater (CT [0038]), this reads on applicant's temperature gradient 
within a distance of 1 mm from the opening of the crucible is 100°C/mm or more because the 
nozzle temperature and after heater temperature are controlled to produce a temperature gradient 
of 150°C/mm in the crystal growth section and the nozzle is inherently within 1 mm of the 
opening. 

Imaeda et al does not disclose a cooling mechanism for directly cooling the oxide single 
crystal while the oxide single crystal is being drawn from the opening of the crucible. 
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In a method of cooling crystal ribbons, note entire reference, Shudo et al teaches a 
cooling means may comprise a conduit and plurality of nozzles, through which a gaseous 
medium is blown over the surface of the grown crystal (col 6, In 65-68), this reads on applicant's 
direct cooling only the single crystal, and the cooling rate may be easily be changed during the 
operation by varying the flow rate of the gaseous medium and the distance between the nozzles 
and the surface (col 3, In 60-68 and col 5, In 65 to col 6, In 5). Shudo et al also discloses heaters 
13, 19 before and after the cooling mechanism 9 (Fig la). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Imaeda et al with Shudo 
et al's cooling mechanism to increase the temperature gradient in the solid-liquid interface by 
cooling the grown crystal, which is desirable, as evidenced by Mimura et al (US 4,367,200). 

In a method of growing a crystal ribbon from a die, Ciszek et al teaches for wider ribbons 
of greater than 4 centimeters auxiliary cooling techniques are required to assure he desired 
temperature distribution across the crystal at the solid liquid interface during growth, where 
cooling is achieved by directing a flow of inert gas in different controlled amounts to different 
segments of the liquid solid crystal interface so as to maintain the desired growth temperature 
across the growing body's interface (col 5, In 1-40), this reads on appHcant's cooling mechanism 
for directly cooling the oxide single crystal while the oxide single crystal is being drawn from the 
opening. It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Imaeda et al with Ciszek et al's cooling mechanism to increase the 
temperature gradient in the solid-liquid interface by cooling the grown crystal, which is 
desirable, as evidenced by Mimura et al (US 4,367,200). 
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In a method of crystal growth, note entire reference, Yamauchi et al teaches gas supply 
ports are provided at the melt outlet, this reads on apphcant's within 1 mm, and cooled inert gas 
is blown to give a stepper temperature gradient and fiirther improve the stability of the interface 
between solid and liquid (Abstract). It would have been obvious to a person of ordinary skill in 
the art at the time of the invention to modify Imaeda et al with Yamauchi et al's cooling 
mechanism to increase the temperature gradient, which improves the stability of the interface 
between solid and liquid. 

The combination of Imaeda et al and Shudo or the combination of Imaeda et al and 
Ciszek et al or the combination of Imaeda et al and Yamauchi et al is silent to the coohng 
mechanism and the second heater are substantially co-linear with respect to one another along 
the direction in which the oxide single crystal is drawn. Shudo et al teaches the cooling rate may 
easily be changed during the operation by varying the distance between the nozzles and the melt 
surface (col 5, In 65 to col 6, In 5). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time of the invention to modify combination of Imaeda et al and Shudo or 
the combination of Imaeda et al and Ciszek et al or the combination of Imaeda et al and 
Yamauchi et al by optimizing the distance of the nozzles of the cooling mechanism with the meh 
surface to obtain a co-linear heater and cooler arrangement by conducting routine 
experimentation of a result effective variable (MPEP 2144.05). 

Referring to claim 2, the combination of Imaeda et al and Shudo or the combination of 
Imaeda et al and Ciszek et al teaches cooling, where cooling inherently removes ambient heat. 

Referring to claim 3, the combination of Imaeda et al and Shudo or the combination of 
Imaeda et al and Ciszek et al teaches a flow of inert gas. 
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Referring to claim 4-5, the combination of Imaeda et al and Shudo or the combination of 
Imaeda et al and Ciszek et al teaches a nozzle at the tip of a crucible. 

Referring to claim 6-9, the combination of Imaeda et al and Shudo or the combination of 
Imaeda et al and Ciszek et al teaches a fiber, this reads on applicant's planar form. 

Referring to claim 28, the combination of Imaeda et al and Shudo or the combination of 
Imaeda et al and Ciszek et al teaches a heating means 12A, 12B, which is located in close 
proximity to the oxide crystal, therefore reads on applicant's directly heating the oxide single 
crystal. 

4. Claims 1-9 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mimura et 
al (US 4,367,200) in view of Shudo et al (US 4,264,407). 

Mimura et al discloses an oxide single crystal manufacturing method (col 5, In 35-40) 
comprising the step of melting a raw material in a crucible 2 (col 2, In 50-65), contacting a seed 
crystal and lowering a growing crystal using rollers 13, this reads on applicant's pulling down 
the seed crystal (col 5, In 15-20 and col 2, In 60-65). Mimura et al also discloses employing a 
cooling liquid or like means for cooling the grown crystal to increase the temperature gradient in 
the solid-liquid interface (col 4, In 20-25). Mimura et al also teaches a nozzle part 8 and growing 
fibrous or ribbon-like single crystals, this reads on applicant's planar form (col 6, In 1-5 and col 
3, In 55-60). Mimura et al also teaches the tip of the nozzle part 8 is given a very steep thermal 
gradient and the molten liquid is cooled into a single crystal (col 3, In 1-10), this reads on 
applicant's temperature gradient within in 1 mm of the opening of the crucible. 
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Mimura et al discloses a means for cooling the grown crystal Mimura et al does not 
disclose a cooling mechanism for directly cooling the single crystal 

In a method of cooling crystal ribbons, note entire reference, Shudo et al teaches a 
cooling means may comprise a conduit and plurality of nozzles, through which a gaseous 
medium is blown over the surface of the grown crystal (col 6, In 65-68), this reads on applicant's 
direct cooling only the single crystal, and the cooling rate may easily be changed during the 
operation by varying the flow rate of the gaseous medium and the distance between the nozzles 
and the melt surface (col 3, In 60-68 and col 5, In 65 to col 6, In 5). Shudo et al also discloses 
heaters 13, 19 before and after the cooling mechanism 9 (Fig la), where heater 19 reads on 
applicant's second heater. It would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Mimura et al with Shudo et al's cooling mechanism with 
heaters to increase the temperature gradient in the solid-liquid interface by cooling the grown 
crystal, which is desirable, as evidenced by Mimura et al (US 4,367,200). 

The combination of Mimura et al and Shudo is silent to the cooling mechanism and the 
second heater are substantially co-linear with respect to one another along the direction in which 
the oxide single crystal is drawn. Shudo et al teaches the cooling rate may easily be changed 
during the operation by varying the distance between the nozzles and the melt surface (col 5, In 
65 to col 6, In 5). Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify combination of Mimura et al and Shudo by optimizing the 
distance of the nozzles of the cooling mechanism with the melt surface to obtain a co-linear 
heater and cooler arrangement by conducting routine experimentation of a result effective 
variable (MPEP 2144.05). 
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The combination of Mimura et al and Shudo teaches a steep temperature gradient but is 
silent to the temperature gradient is 100°C/mm or more. The temperature gradient during crystal 
growth is well known in the art to be a result effective variable and a gradient of 100°C/mm or 
more is also known, as evidenced by Imaeda et al (JP 10-265293) above. Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time of the invention to modify 
the combination of Mimura et al and Shudo by optimizing the temperature gradient by 
conducting routine experimentation of a result effective variable. 



Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
appHcation. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 



6. Claims 1-9 and 28 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1,3, 13, 22 and 26 of U.S. Patent No. 
6,565,654 in view of Shudo et al (US 4,264,407) and Imaeda et al (JP 10-265293), where an 
English Abstract and English computer translation (CT) are provided. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because US 6,565,654 
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claims a process for producing a planar body of an oxide single crystal comprising the steps of 
melting a raw material in a crucible, contacting a seed crystal, pulling down the seed crystal, a 
plurality of heaters are provided in position facing the nozzle and a plurality of devices for 
supplying a cooHng medium in a position facing a nozzle. US 6,565,654 does not claim the 
cooling medium directly cools the single crystal. Shudo et al teaches a method of growing crystal 
ribbons using a cooling means comprising a plurality of nozzles through which a gaseous 
medium is blown over the surface of the grown crystal, this reads on directly cooling (col 3, In 
60-67) and a second heater 19. It would have been obvious to a person of ordinary skill in the art 
at the time of the invention to modify US 6,565,654 with Shudo et al's direct cooling to remove 
heat effectively, thereby improving productivity ('407 col 2, In 20-35). 

The combination of US 6,565,654 and Shudo et al does not teach the temperature 
gradient within 1 mm of the opening of the crucible is lOO^'C/mm or more. 

Imaeda et al discloses a mehing a raw material of an oxide single crystal in a crucible 7 
(CT [0039]); contacting a seed crystal 15 to a melt of the raw material, drawing the melt from an 
opening of the crucible by pulling down the seed crystal 15 (CT [0008] and [0029]). Imaeda et al 
also discloses a nozzle 13 provided at the tip of the crucible 7 (Fig 1). Imaeda et al also discloses 
the temperature gradient in the single crystal growth section was able to be controlled to 10- 
150'*C/mm (CT [0039]) and the temperature gradient of the single crystal growth section 18 
neighborhood could be controlled by the electric power supply to the nozzle section 13 and 
generation of heat of an after heater (CT [0038]), this reads on applicant's temperature gradient 
within a distance of 1 mm from the opening of the crucible is 100°C/mm or more because the 
nozzle temperature and after heater temperature are controlled to produce a temperature gradient 
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of 150''C/mm in the crystal growth section and the nozzle is inherently within 1 mm of the 
opening. It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of US 6,565,654 and Shudo et al by using the temperature 
gradient taught by Imaeda et al because rapid cooling prevents segregation (CT [0019]). 

The combination of US 6,565,654, Shudo et al and Imaeda et al does not teach the 
cooling mechanism and second heater are substantially co-linear with respect to one another 
along the direction in which said oxide single crystal is drawn. Shudo et al teaches the cooling 
rate may easily be changed during the operation by varying the distance between the nozzles and 
the melt surface (col 5, In 65 to col 6, In 5). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify combination of US 6,565,654, 
Shudo et al and Imaeda et al by optimizing the distance of the nozzles of the cooling mechanism 
with the melt surface to obtain a co-linear heater and cooler arrangement by conducting routine 
experimentation of a result effective variable (MPEP 2144.05). 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-9 and 28 have been considered but are moot 
in view of the new ground(s) of rejection. 

8. Applicant's arguments filed 3/17/2004 have been fully considered but they are not 
persuasive. 

Applicants' argument that Imaeda et al does not teach a temperature gradient within a 
distance of 1 mm from the opening of the crucible is noted but is not found persuasive. Imaeda et 
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al teaches a single crystal growth section 1 8 of the nozzle section has a temperature gradient of 
10-150°C/mm (CT [0039]). Imaeda et al also teaches the temperature gradient is controlled by 
the electrical power supplied to the nozzle (CT [0038]), which reads on applicants' within 1 mm 
of the opening because the nozzle is 0 mm from the opening since it is the opening. Therefore, 
Imaeda et al does teach controlling the temperature gradient within 1 mm of the opening of the 
crucible. 



9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Matthew J Song 
Examiner 
Art Unit 1765 



MJS 




